Background: there is a need for a measure of fear of falling that assesses both easy and difficult physical activities and social activities and is suitable for use in a range of languages and cultural contexts, permitting direct comparison between studies and populations in different countries and settings. Objective: to develop a modified version of the Falls Efficacy Scale to satisfy this need, and to establish its psychometric properties, reliability, and concurrent validity (i.e. that it demonstrates the expected relationship with age, falls history and falls risk factors). Design: cross-sectional survey. Setting: community sample. Method: 704 people aged between 60 and 95 years completed The Falls Efficacy Scale-International (FES-I) either in postal self-completion format or by structured interview. Results: the FES-I had excellent internal and test-retest reliability (Cronbach's α=0.96, ICC=0.96). Factor analysis suggested a unitary underlying factor, with two dimensions assessing concern about less demanding physical activities mainly in the home, and concern about more demanding physical activities mainly outside the home. The FES-I had slightly better power than the original FES items to discriminate differences in concern about falling between groups differentiated by sex, age, occupation, falls in the past year, and falls risk factors (chronic illness, taking multiple or psychoactive medications, dizziness). Conclusions: the FES-I has close continuity with the best existing measure of fear of falling, excellent psychometric properties, and assesses concerns relating to basic and more demanding activities, both physical and social. Further research is required to confirm cross-cultural and predictive validity.
Introduction
Fear of falling is reported by one in four older people in the community [1] , with a higher prevalence among those who have fallen and people in institutional care [2] [3] [4] [5] [6] [7] . Fear of falling can lead to distress and reduced quality of life, increased medication use and activity restriction, further decline in physical functioning, greater falling risk, and admission to institutional care [3, 6, [8] [9] [10] [11] [12] [13] [14] .
For prevalence studies, fear of falling has often been assessed by a single categorical questionnaire item [2, 4, 6, 7, 9] .
However, there is a need for questionnaire measures that are able sensitively to discriminate between different levels of fear and assess concern about different activities. These measures can be used (i) to identify individuals with excessive fear that requires intervention; (ii) to determine which activities are most feared and therefore should be targeted for rehabilitation support; and (iii) to detect accurately whether levels of fear change over time, for example following an intervention to reduce the risk or fear of falling.
The first such scale to be developed was the 'Falls Efficacy Scale' (FES) [15] , which measures confidence in performing a range of activities of daily living without falling. This scale (and its later modifications) has excellent reliability, is correlated with measures of balance and gait [14, 15] , and predicts future falls and decline in functional capacity [5, 10, 13, 15, 16] . Most importantly, the FES has proven sensitive to change in fears following clinical interventions [17] [18] [19] [20] . Nevertheless, some commentators have suggested that the original FES could be improved as a measure of fear of falling in a number of respects.
Firstly, there may not be a direct relationship between fear of falling and 'self-efficacy' or confidence in performing activities without falling; the latter may be influenced by general estimations of functional capability and less closely associated with fear and anxiety [21] . In addition, it has been suggested that the 10 category discrimination between levels of confidence employed for responses to the FES may lack meaningfulness for older people [22] , who may find it difficult to decide between a 30% or 40% level of confidence that they will not fall. These issues were later addressed by the original authors, who changed the response format to four categories assessing level of concern about falling [23] . The revised instructions require respondents to indicate their level of concern about falling if they did each activity even if they are unable to actually carry out the activity for some other reason, and should therefore assess fear of falling rather than their functional abilities. However, while this version proved sensitive to change following an intervention [18] its psychometric properties have not been published.
Secondly, the items on the original FES refer almost exclusively to very basic activities of daily living that only frail or disabled people would be likely to have difficulty with, and do not include the more demanding activities which may be the principal cause for concern among higher functioning older people. Consequently, the scale is likely to be sensitive to differences and changes among the frail and disabled older population, but may be less sensitive to the concerns of more active older people, who may nevertheless be at risk of falling due to their less restricted lifestyle [24] . Several scales have been developed to address this problem in the original FES [16, [25] [26] [27] [28] , either by adding items to the original FES or by creating new scales assessing confidence or concern relating to a wider range of activities. However, to date none of these alternative versions have been as well validated as the original FES. In addition, most of these new scales retain the 10-category measure of self-efficacy that has been criticised in the original FES, and/or contain items that are not widely applicable across different cultural contexts (e.g. referring to front or rear steps at home, which not all homes have, or to using public transport or cars, which many older people may not have access to).
Thirdly, none of the items of the FES (or the new scales referred to above [16, [25] [26] [27] [28] ) directly evaluate the impact of fear of falling on social life [22] . Fear of the social consequences of falling, such as embarrassment, has been shown to be as common as fear of the physical consequences (e.g. injury and disability), and independently contributes to avoidance of activity [14] . Consequently, it is important to assess fears relating to social activities since these may be the principle concern of some older people.
The purpose of this study was to modify the FES to maximise its suitability for translation and use in a wide range of different languages and cultural contexts, to select additional cross-culturally relevant items to assess more demanding and social activities, and to establish the reliability and discriminant validity of the resulting Falls Efficacy Scale-International (FES-I).
Methods

Subjects
A total of 704 people aged over 60 years were recruited, using a variety of methods to ensure that we sampled people of different ages, gender, socioeconomic background, levels of physical functioning and medical history, with over-sampling of populations at greater risk of falling and fall-related injury. A sample of 589 participants was recruited to a postal survey by means of advertisements placed in magazines and on internet websites, and through clubs, leisure groups, self-help groups and community organisations. A further 115 people in sheltered accommodation or attending lunch clubs for older people were recruited for faceto-face structured interviews.
Design
The FES-I was administered by structured interview or by postal survey as part of a longer assessment. Approval for the study was obtained from the ethics committee of the School of Psychology, University of Southampton. Test-retest reliability was assessed by re-administration of the instrument one week later in a sub-sample of the first 16 respondents.
Measures
The FES-I
The FES-I was developed through a series of meetings between members of the Prevention of Falls Network Europe (ProFaNE), an EC funded collaboration coordinating research into fall prevention. Members examined the existing items of the FES to identify any potential difficulties they might pose either for accurate translation or for applicability to their cultural context. The wording of items that posed potential problems was then revised through discussion. For example, the item 'Reaching into cabinets or closets' appeared ambiguous because of cross-cultural differences in the use of storage space and the terms employed to describe it; consequently, the activity this item assessed was standardised as 'Reaching up or bending down'.
We then selected additional items with cross-cultural face validity to assess more difficult and social activities, drawing on the literature (particularly the SAFE [22] and ABC [27] ) and the professional experience of members. The resulting questionnaire comprised 16 items, including the 10 original items from the FES (with some rewording where necessary) and six new items assessing walking on slippery, uneven or sloping surfaces, and visiting friends or relatives, going to a social event or going to a place with crowds (see Table 1 ). We employed the revised FES instructions and response categories [23] that assess level of concern about falling when carrying out each activity on a four point scale (1=not at all concerned, 4 = very concerned).
Analyses
Internal reliability of the FES-I was evaluated by calculating the Cronbach's alpha coefficient for the whole scale, by checking whether every item increased the Cronbach alpha coefficient, and by examining Pearson's correlations between items. Test-retest reliability was assessed by the intra-class coefficient between scores obtained in the main survey and at one week follow-up. The internal structure of the FES-I was examined by factor analysis, first using principal component analysis with Varimax rotation, then using oblique rotation to assess inter-correlation between factors, and finally specifying a single factor solution, to determine the unity of the scale.
ANOVA with Bonferroni post hoc tests was used to examine difference in scores on each item between non-fallers and those who had fallen once or more often. The mean age of the structured interview sample and postal sample was compared by independent t-test. Discriminant validity was assessed by using independent t-tests to examine between-group differences in total scores according to administration format, age, sex, occupational status and falling risk factors. Effect sizes of the FES and FES-I for these between-group comparisons were compared by normalising both scales (by dividing the total score by the number of items), and then subtracting the mean in the first group from that in the second group (see Table 2 ) and dividing the resulting figure by the pooled standard deviation. Hierarchical regression was employed to analyse the contribution of method of administration (postal or interview) to FES-I scores after controlling for age.
Results
The mean age of participants was 74.7 years (SD 7.10) with an age range of 60-95, and 513 (72.9%) were women. Of the 673 people who reported classifiable occupations, 546 (76.4% of the sample) reported that they had been in managerial, professional or intermediate occupations or self-employed, while 136 (19.3%) had been in routine, semi-routine or lower technical or supervisory occupations. 328 people (46.6%) had not fallen in the past year, 209 (29.8%) had fallen once, and 165 (23.5%) had fallen more than once. Those who completed the questionnaire in face to face interview format were significantly older than those who responded to the postal survey (mean age 73.5 versus 81.3 years, P<0.001).
Internal reliability of the FES-I was 0.96, and test-retest reliability for the total score was also 0.96. All items contributed positively to the reliability of the scale, and inter-item correlations averaged 0.55 (range 0.29-0.79). Although the full range of responses was used for every item, there was a skew towards low levels of concern on half the items, particularly those from the original FES (see median values reported in Table 1 ).
Factor analysis could discriminate two factors (see Table  1 ). The first (which explained 36.8% of the variance) was dominated by items assessing concern about lower demand physical activities within the home (e.g. preparing meals, getting in and out of the chair) while the second (explaining 32.7% of the variance) loaded most highly on items assessing more demanding physical activities outside the home, (e.g. walking on a slippery, sloping or uneven surface). However, when oblique rotation was used these factors were correlated -0.59, and when a single factor solution was specified all items were shown to also load strongly on a unitary underlying dimension explaining 61.7% of the variance (see last column of Table 1 ). Figure 1 shows the mean response to each item of the FES-I of participants who reported no falls, one fall or multiple falls in the past year. Responses differed significantly between all the groups (P<0.05) for every item except cleaning the house (item 1) and preparing meals (item 3). These two items could only discriminate between repeat fallers and the other two groups. Total scores on the FES-I in different sub-groups are shown in Table 2 , which demonstrates that the questionnaire was sensitive to group differences relating to demographic characteristics and fall risk factors. Scores were significantly higher in women, older participants, and those from lower occupational categories. People who reported a risk factor for falling (fall in the past year, chronic illness, dizziness, taking four or more medications, or taking psychoactive medication) also had significantly higher total FES-I scores. Although there was a difference in the total score obtained by the structured interview and postal format, this simply reflects the older age of the sample we recruited for structured interview from sheltered accommodation, since after controlling for the effect of age (R 2 change=0.52, P<0.001) the effect of method of administration had no effect at all on FES-I scores (R 2 change=0.000, P>0.05).
The final two columns of Table 2 indicate that the effect sizes for between group differences were slightly but consistently greater for the total FES-I score than for just the items adapted from the original FES.
Discussion
Our findings confirm that the FES-I has at least as good internal and test-retest reliability as any existing measure of fear of falling [15, 16, 26, 27] . Although the term 'Falls Efficacy' has been retained in the title to acknowledge the historical development of the scale, the FES-I actually assesses 'concern' about falling, a term that is closely related to fear, but is less intense and emotional (and therefore may be more socially acceptable for older people to disclose). The addition of the new items succeeded in tapping a different set of concerns about performance of challenging activities, mainly outside the home, and factor analysis confirmed that these fears were distinct from but related to those assessed by the original FES. Responses to the new items on the FES-I were less skewed towards low concern than responses to the original items of the FES. The FES-I is therefore likely to perform better than the FES in detecting concerns relating to social activities and more demanding outdoor balance related tasks, and should prove particularly useful for evaluating fear of falling in community-dwelling populations.
A limitation of the study was that the sample was selfselected, and people from higher occupational categories and with a higher than average risk of falls were over-represented. It would therefore be helpful to carry out a study in a stratified random population sample to provide normative data, and to examine correlations with factors that should be related, including perceived risk and consequences of falling, general anxiety, objective measures of balance, functional capacity, and quality of life. It will also be necessary to demonstrate the predictive validity of the scale and its sensitivity to change following interventions, and to compare these to the existing best measure of fear of falling, the FES. A major advantage of the FES-I with respect to this process of validation is that it incorporates the original items of the FES in only a slightly modified form. This means that it is highly probable that it will have as good validity as the FES, and it will be simple in future studies to compare the performance of the original FES items with the performance of the total FES-I. The next step in the validation of the FES-I will be to demonstrate that it has comparable reliability and validity across a range of languages and cultural settings. Translation and validation in several languages is already being undertaken by the Prevention of Falls Network Europe and will be reported shortly (see Supplementary data for final version of the FES-I, translation instructions and list of languages it has been translated into, at www.ageing. oxfordjournals.org). A major advantage of establishing a scale suitable for use in a wide range of contexts is that this will permit direct comparison between studies and populations in different countries and settings. This study suggests that the FES-I is a good candidate for this role, as it has close continuity with the best existing measure of fear of falling, its psychometric properties are excellent, and it is able to assess concerns relating to basic and more demanding activities, both physical and social.
Key points
• In order to compare fear of falling across a range of international settings and interventions a measure of fear of falling is needed that has cross-cultural validity.
• The Falls Efficacy Scale (FES) is currently the best validated and most widely used instrument for this purpose.
• No existing scale assesses concerns about demanding activities outside the home and social activities, using cross-culturally valid items.
• The Falls Efficacy Scale-International (FES-I) addresses the limitations of the FES.
• The psychometric properties and discriminatory power of the FES-I are excellent.
Introduction
Hospital-acquired infections are of major concern in public health. They are a frequent complication of hospitalisation and are associated with high morbidity, mortality rate and costs [1, 2] . Malnutrition is known to impair immune function, particularly cell-mediated immunity [3, 4] . Several studies have reported infections as a complication of malnutrition in different populations of patients, mainly in surgical units [5] [6] [7] [8] [9] [10] . Less attention has been paid to elderly
